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(54) Actuating device for game machine 

(57) An actuating device for a game machine in 
which the hand or finger is not fatigued on prolonged 
use to impart an optimum use feeling. There are pro- 
vided first and second grips 5, 6 having enclosed vibra- 
tion-imparting units 92 and which are projected from 
one sides of the end portions of a main body unit 4. A 
first actuating unit 9 and a second actuating unit 12 are 
mounted on one and the other ends of the main body 
unit 4. The first and second actuating units 9, 12 include 
plural thrusting actuators 8, 11 protruded on the upper 
surface side of the main body unit 4. There are also pro- 
vided third and fourth actuating units 14, 15 arranged 
facing each other on the proximal ends of the first and 
second grips 5, 6. The third and fourth actuating units 
14, 15 include rotation actuators 16 and signal input ele- 
ments actuated by the rotation actuators 16. The por- 
tions of the rotation actuators 16 for actuating the third 
and fourth actuating units 14, 15 are provided with top 
portions 88 of a flexible material having swollen-out dis- 
tal end portions. 
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Description 

BACKGROUND OF THE INVENTION 

Field of the invention 5 

[0001] This invention relates to an actuating device 
used in a game machine employing a display unit of, for 
example, a television receiver. More particularly, it 
relates to an actuating device for a game machine hav- ti 
ing an actuating portion for controlling various opera- 
tions, such as those of rotating a display character on a 
display screen, continuously changing the movement 
speed or deforming the display character. 

1 

Description of the Related Art 

[0002] Conventionally, a game machine employing a 
television receiver has a main body unit of the game 
machine, connected to a television receiver used as a £ 
display device, and an actuating device for controlling a 
display character connected via a connection cable to 
the main body unit of the game machine and which is 
displayed on the display screen of the television 
receiver. < 
[0003] The main body unit of the game machine has, 
enclosed therein, a disc driving portion for reproducing 
an optical disc as a recording medium carrying a game 
program and a picture processing device for displaying 
on the screen of the television receiver a display charac- ■ 
ter along with the background picture in accordance 
with a game program recorded on the optical disc. 
[0004] On the actuating device, connected o the main 
body unit of the game machine, there are arranged plu- 
ral actuators. The user actuates these actuators to input 
the command information concerning the operation of 
the display characters displayed on the display screen 
of the television receiver to control the movement direc- 
tion of the display character depending on the com- 
mand information. 

[0005] The actuating device used in this type of the 
game machine is held by hand or finger during use. On 
one side and on the opposite side of the main body unit, 
there are arranged a direction command actuating unit 
having a cross-shaped or circular direction indicating 
operating button and a function setting executing unit 
having plural function setting executing buttons for set- 
ting the operating function of the display character or 
executing its operation. The direction command actuat- 
ing unit includes four switches having actuators which 
are arranged orthogonally relative to one another and 
which are brought into and out of contact with the con- 
tact. These switches are selectively turned on and off by 
the cross-shaped or circular cfirection command actua- 
tors for moving the display character. For example, the 
display character is digitally moved in the direction 
along which is arrayed the one of the four switches that 
is turned on. The function setting executing unit 



includes switches in association with the plural function 
setting actuators so that the function of the display char- 
acter allocated to each button is set or the function 
proper to the display chcyac/er is executed. 
[0006] The direction command actuator of the actuat- 
ing device i^ Configure^ so thqfc the fp «f the four 
switches arranged trtlhe rnjtuajy paYpe^o^ftf flire* 
tions gives a tfDrftrrod tljrtai of moving t^e display 
character in the Wrfnion alon^ which is arrayed trie 

» switch turned on, so that it is npt possible to give the 
command information of rotating and simultaneously 
advancing the disply character or changing its line of 
sight. The result is tSat it becomes difficult to construct 
the game program e(fcloying the ^isplay character per- 

i forming diversified operations. 

[0007] On the other hand, since switches constituting 
the direction command actuating unit simply is turned 
on and off by actuation f the direction command actua- 
tor to give the command information controlling the 

? movement of the display character, the movement of the 
display character becomes intermittent such that a 
series of continuous movements cannot be executed. 
[0008] There has been proposed an actuating device 
having an actuating unit' which renders it possible to 

s input a command signal for moving ajid simultaneously 
rotating the display character moving tjie g^play char- 
acter as its speed i< yfeie^or^ehangino, its confec- 
tions. 

[0009] This type of the actuating device is described 
io in the Japanese Laying/Open Publication 1+7*88252. 
[001 0] There is provided fn an actuator adapted to be 
thrust and simultaneously rotated in the actuating unit 
adapted for rotating a display character or changing its 
configuration. This type of the actuator ia gripped or 
?5 thrust by hand or f Inger. 

[0011] The actuttortor actuating the direction com- 
mand actuator is ato thrust by being thrust by hand or 
fihger. 

[0012] The actuator of the actuating device tor the 
w game machine is frequently acted on during eaeofion 
of the game program. Moreover, the actuating unit is 
used for prolonged time. 

SUMMARY OF THE INVENTION 

45 

[001 3] It is therefore an object of the present invention 
to provide an actuating unit for the game rnaohine which 
can give an optimum operating feeling to the actuation 
of the actuator aoted on frequently. 
so [0014] it is another object of the present invention to 
provide an actuating unit for the game machine in which 
the user is not fatigued in hand or finger or even on pro- 
longed use of the unit. 

[001 5] It is stilt another object of the present invention 
55 to provide an actuating device for a game machine 
which affords an agreeable use feeling and which is 
high in reliability. 

[001 6] it is yet another object of the present invention 
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to provide an actuating device for a game machine 
which enables the game to be executed with highly vivid 
play feeling. 

[0017] For accomplishing the above objects, an actu- 
ating device for a game machine includes first and sec- s 
ond grips protruded from one side of each end of the 
main body unit of the device. On one and the opposite 
ends of the main body unit are provided first and second 
actuating units. Each of the first and second actuating 
units is provided with plural thrusting actuators pro- 10 
jected to the upper surface side of the main body unit 
and with plural signal input elements thrust by these 
thrusting actuators. 

[0018] The actuating device also includes third and 
fourth actuating units arranged facing each other on the is 
proximal ends of the first and second grips and which 
are provided with signal input terminals actuated by the 
thrusting actuators. These third and fourth actuating 
units can be actuated by thumb fingers of both hands of 
the user holding the first and second grips. 20 
[0019] The third and fourth actuating units including 
the signal input terminals actuated by the rotation actu- 
ators input to the main body unit of the device command 
signals enabling rotation and translation simultaneously 
of the display character displayed on the screen, move- 2s 
ment of the display character with varying speed or 
change of the configuration. 

[0020] . In the present actuating device for the game 
machine, each rotation actuator includes a main actua- 
tor body portion of a synthetic resin connected to an 30 
associated actuating unit and a top portion of a flexible 
material swollen-out at its distal end and which is 
formed as-one with the main actuator body portion. 
Since the top portion contacted with the hand or finger 
has its distal end swollen-out and is formed of a flexible 35 
material, an optimum contact feeling can be realized to 
improve use feeling. 

[0021 ] There is enclosed in the actuating device of the 
present invention a vibration-imparting unit which 
imparts vibrations to the user during operation to exe- 40 
cute a game with a vivid play feeling. This vibration- 
imparting unit is provided in the first and second grips 
and is made up of a driving motor and an eccentric 
member mounted on a driving shaft of the motor. The 
vibration-imparting unit has different vibration-imparting 45 
states to realize a more vivid play feeling in, executing a ' 
game. 

[0022] In the actuating device for the game machine 
according to. the present invention, since the top portion 
of the rotation actuator for entering a command signal in sv 
executing the game program, contacted by the hand or 
finger of the. user, is formed of a flexible material and is 
swollen out at its distal lend, optimum contact feeling 
may be realized to improve the use feeling. 
[0023] Since the main actuator body portion and the 55 
top portion making up (he rotation actuator is formed by 
two-color molding, the main actuator body portion and 
tha top portion can be positively unified to each other to 



assure high operational reliability of the actuating unit 
BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

Fig.1 is a perspective view showing an actuating 
device for a game machine. 
Fig.2 is a plan view showing the actuating device 
shown in Fig. 1. 

Fig.3 is a back-side view thereof. 
Fig.4 is front view thereof. 
Fig.5 is a right-hand side view thereof. 
Fig.6 is a left-hand side view thereof. 
Ftg.7 is a perspective view showing the use state 
thereof. 

Fig.8 is a side view showing the state of using the 
actuating device for the game machine mounted n a 
mounting surface. 

Fig.9 is a perspective view showing essential por- 
tions of a first actuating unit. 
Fig. 10 is a partial cross-sectional view showing the 
first actuating unit. 

Fig. 11 is a cross-sectional showing the state in 
which first to fourth thrusting actuators of the first 
actuating unit. 

Fig. 12 is a cross-sectional view showing the state 
in which a second actuator of the first actuating unit 
is being thrust. 

Fig. 13 is a cross-sectional view showing the state 
in which a second actuator of the first actuating unit 
has been thrust. 

Fig. 14 is an exploded perspective view showing a 
multi-directional input device constituting third and 
fourth actuating units. 

Fig. 15 is a cross-sectional view showing the multi- 
directional input device in an initial state of the actu- 
ating shaft. 

Fig. 16 is a cross-sectional view showing the mufti- 
directional input device on rotational actuation of 
the actuating shaft 

Fig. 17 Is a perspective view of the multi-directional 
input device for illustrating the state of actuating a 
thrusting actuating type switch element, with a por- 
tion thereof being broken away. 
Fig. 18 is a perspective view of the mufti-directional 
input device for illustrating the actuated state of the 
thrusting actuating type switch element, with a por- 
tion thereof being broken away. 
Fig. 19 is a side view showing a rotary actuating 
member used in the first and seeond actuating 
units. 

Rg.20 is a longitudinal cross-sectional view of the 
rotary actuating member. 

Fig.2 1 is a bottom view for illustrating the state in 
which a vibration imparting mechanism is provided 
in first and second grips. 

Fig.22 is an exploded perspective view showing the 
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vibration imparting mechanism. 
Fig.23 is a perspective view showing the state in 
which the vibration imparting mechanism has been 
assarnbJed in a main body unit of the device. 
Rg.£4'te a plan view showing the state in which the 
aotuatinj| /k^ce tor the game machine has been 
" t^ a main body unit of the game 



DESCRIPTION OF THE PREFERRED EMBODI- 
MENTS 

[0025] Referring to the drawings, an actuating device 
for a garae machine according to the present invention 
will be esplalhett in detail. 

[0026] VhV actuating device for the game machine is 
connected to a majq body unit of the game machine 
having enclosed therein a disc driving unit for reproduc- 
ing an optical disc as a recording medium carrying a 
recorded game program and a picture processing 
device for displaying a display character along with the 
background on a screen of the television receiver in 
accordance with V g|me program recorded on the opti- 
cal disc. 

(0027] An actuating device 1 for the game machine 
according to the present invention includes a main body 
unit 4 mtde up of an upper half 2 and a lower half 3 
abutted and connected to each other by fasteners, such 
as set screws, as shown ir) Fig.l . From one side of ends 
of the main body unit 4 are protruded a first grip 5 and a 
second grip 6 which are held by left and right palms 
when the device 1 is connected to the main body unit of 
the game machine for executing the game There first 
and second grips 5. 6 are protruded towards the lower 
side of the main body unit 4 as they are flared and 
spaced apart from each other towards their distal ends, 
as shown in Hgs.2 to 4. For enabling prolonged gripping 
of the first and second grips 5, 6, these grips are 
tapered from the connecting sides to the main body unit 
4 towards the distal ends, while being arcuately con- 
toured in peripheral surfaces and at the distal ends, as 
shown in Figs.2, 5 and 6. 

[0028] On one end of the main body unit 4 is provided 
a first actuating unit 9. having first to fourth thrusting 
actuators 8a, 8b, £c, 8d protruded on the upper surface 
side of the main body unit 4, as shown in Figs. 1 and 2. 
The first to fourth thrusting actuators 8a to 8d making up 
the first actuating unit 9 are formed as-one with a roiary, 
actuating member 10 having its center portion sup- 
ported for rotation and are arrayed in mutually perpen- 
dicular directions about the center of rotation of the 
rotary actuating member 10. That is, the first actuating 
unit 9 is provided with switch elements as signal input- 
ting elements in association with the first to fourth 
thrustmg actuators 8a to 8d. The first actuating unit 9, 
operating as a direction command controller for control- 
ling the movement of the display character. By selec- 
tively thrusting the first to fourth thrusting actuators 8a 



to 8d to turn the switches associated with these thrust- 
ing actuators 8a to 8d on and off, the display character 
is moved in the arraying direction of the thrustingly actu- 
ated thrusting actuators 8a to 8d. 
5 [0029] On the opposite side of the main body unit 4 is 
arranged a seopnd actuating unit 12 having first to 
fourth thrusting actuators 11a. 11b, 11c, 11d protruded 
from the main body unit 4 and which are arranged in 
mutually perpendicular directions, as shown in Figs. 1 * 
w and 2. These first to fourth thrusting actuators 1 1a to 
1 id are formed as independent members and signal 
inputting elements, not shown, are provided in associa- 
tion with the thrusting actuators 11 a to 1 1 d. The second 
actuating unit 12 operates as a function setting execut- 
is ing unit for setting the functions of the display character 
allocated to the thrusting actuators 11a to 11d or exe- 
cuting the functions owned by the display character by 
turning the switches associated with the first to fourth 
thrusting actuators 1 1a to 11 d on and off. 
20 [0030] The actuating device 1 according to the 
present invention includes third and fourth actuators 14, 
15 mounted facjng each other on the comers of the 
proximal ends of the first and second grips 5, 6 connect- 
ing to the main body unit 4, as shown in Figs. 1 and 2. 
25 These third and fourth actuators 14, 15 are provided 
with a rotation actuator 16 rotatable through 360° about 
an actuating shaft as center and a signal inputting ele- 
ment, such as a variable resistance element, actuated 
by this rotation actuator 1& Specifically, the rotation 
30 actuator 1 6 is mounted at the distal end of an actuating 
shaft, mounted under the bias of a biasing member for 
restoration thereof to a neutral position, and is rotated 
through $60° about the center of rotatipn of the actuat- 
ing shaft as the center of rotation. These third and fourth 
35 actuators 14, 15 are used an actuating unit which, by 
rotatingthe rotation actuator 16, issues a command sigr 
naj for realizing analog movements, such as rotating 
and simultaneously moving the display character, mov- 
ing the display character with a variable speed, or vary- 
40 ing its configurations. 

[0Q31 ] On left and right side ends on the front side of 
the main body unit 4 opposite to its back side provided 
with the f irst and second grips 5, 6 are a/ranged f ifth and 
sixth actuating units 17, 18. These fifth and sixtji actual-' 
45 ing units 17, 18 are provided with first and seqand 
thrusting actuators 19a, 18b and 20a, 20b, respectively, 
as shown in Fig.4. These thrusting actuators 19a, 19b 
and 20a, 20b are provided with associated switching 
elements. The fifth and sixth actuating units 1 7, 18 Qper- 
so ate as function setting executing units for setting the 
functions of the display character allocated to the thrust- 
ing actuators 19a. 19b and 20a, 20b or executing the 
functions owned by the display character by turning on 
switches, not shown, associated with the first and sec- 
55 ond thrusting actuators 1 9a. 1 9b and 20a. 20b. 

[0032] Between the first actuating unit 9 and the sec- 
ond actuating unit 12 on the upper surface of the main 
body unit 4, there are provided, side-by-side. a start 
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switch 22 for commanding the start of a game and a 
selection switch 23 for selecting relative facility or diffi- 
culty when starting a game, as shown in Ftgs.1 and 2. 
On the other hand, there are provided, between the 
third actuating unit 14 and the fourth actuating unit 15 
on the upper surface of the main body unit 4, a mode 
selection switch 24 for selecting the operating mode of 
the third and fourth actuating units 14, 15 and a display 
unit 25 for displaying the state of the operating modes of 
the third and fourth actuating units 14, 15. The display 
unit 25 is constituted by a light emitting element, such 
as LED. By the changeover operation of the mode 
selection switch 24, an operating mode enabling the 
inputting of a command signal from the third and fourth 
actuating units 14, 15 or an operating mode inhibiting 
the inputting of the command signal from the third and 
fourth actuating units 14, 15 is selected, while the com- 
mand signal from the third and fourth actuating units 14, 
15 is enabled to be entered and the operating mode is 
selected which has made a switching between the func- 
tion of the first to fourth thrusting actuators 11 a to 11 d of 
the second actuating unit 12 and the function of the first 
and second thrusting actuators 19a, 19b and 20a, 20b 
of the fifth and sixth actuating units 17, 18. The display 
unit 25 is turned on and off depending on the state of 
these operating modes, while switching is made of the 
display light. 

[0033] On the lower side of the main body unit 4 are 
formed engagement recesses 26, 27 in which portions 
of hands or fingers Rf, U are engaged when the first grip 
5 and the second grip 6 are gripped by the hands or fin- 
gers Rf , Lf , as shown in Figs.5 to 8. These engagement 
recesses 26, 27 are formed as smoothly curved reen- 
trant recesses, as shown in Figs.5 and 6. 
[0034] On the front side of the main body unit 4 are 
formed depending finger supports 28, 29, in association 
with the engagement recesses 26, 27, as shown in 
Figs.5 and 6. Specifically, these finger supports 28, 29 
_ are protuberantly formed from the lower ends of protru- 
sions 31, 32 on both ends on the front surface of the 
main body unit 4 where the fifth and sixth actuating units 
17, 18 are formed. 

[0035] In the actuating device of the present invention, 
in which the first and second grips 5, 6 are protuberantly 
provided on the main body unit 4, as described above, 
these first and second grips 5, 6 are held in a wrapping 
fashion by both palms of the hands, as shown in Fig. 7, 
so that there is no necessity of holding the main body 
unit 4 by fingers, such that the actuating device 1 an be 
held in a state in which up to a maximum of ten and at 
least six fingers can be moved freely. If. for example, the 
first and second grips 5, 6 are held in a wrapping fash- 
ion by both palms of the hands, as shown in Fig. 7, 
thumb fingers Rfl, Lf 1 of both hands can be extended 
over the rotation actuators 16 of the third and fourth 
actuating units 14, 15, over the first to fourth thrusting 
actuators 8a to 8d of the first actuating unit 9 and over 
the first to fourth thrusting actuators 1 1a to 1 1d of the 



second actuating unit 12 to permit selective thrusting of 
the rotation actuators 16 and the thrusting actuators 8a 
to 8d and 11a to 11 d. In particular, since the rotation 
actuators 16 of the third and fourth actuating units 14, 

5 1 5 are arranged facing each other on the proximal ends 
of the first and second grips 5, 6 corresponding to the 
connecting portions to the main body unit 4, the rotation 
actuators 16 are closest to the thumb fingers Rfl , Lf1 of 
both hands when the first and second grips 5, 6 are 

10 gripped by the hands, so that the rotation actuators 16 
can be easily rotated by both thumb fingers Rf 1 , Lf 1 . 
[0036] Also, when the first and second grips 5, 6 are 
gripped in a wrapping fashion by both palms of the 
hands, as shown in Fig. 7, index fingers Rf2, Lf2 and 

is middle fingers Rf3, Lf3 of both hands can be extended 
to such positions as to enable selective thrusting of the 
first and second thrusting actuators 19a, 19b, 20a, 20b 
of the fifth and sixth actuating units 17, 18. 
[0037] When the actuating device 1 is gripped by 

20 hands or fingers, finger supports 28, 29 can be held as 
the first and second grips 5, 6 are wrapped in the palms 
of the hands, while fourth fingers Rf4, Lf4 of both hands * 
and/or little fingers Rf5, Lf5 are engaged in the engage- 
ment recesses 26, 27, so that the main body unit 4 can 

25 be held at fixed positions relative to the*f ingers of the 
hands of the user. That is, the fingers can be correctly 
positioned in association with the first to sixth actuating 
units 9, 12, 14, 15, 17 and 18, thus realizing reliable 
actuation. 

30 [0038] Trie actuating device 1 according to the 
present invention can also be set on a planar setting 
surface S, such as a table, as shown in Fig.8. If the actu- 
ating device 1 is set on the setting surface S, with the 
distal ends of the first and second grips 5, 6 and those 

35 of the finger supports 28, 29 as supports, the actuating 
surfaces of the first to fourth thrusting actuators 8a to 8d 
of the first actuating unit 9, the first to fourth thrusting 
actuators 1 1 a to 1 1 d of the second actuating unit 1 2 and 
the rotation actuators 16 of the third and fourth actuat- 

40 ing units 14, 15 are substantially parallel to the setting 
surface S, as shown in Fig. 8. Thus, the actuating device 
1 of the present invention can be set on the planar set- 
ting surface S and the hands placed on the setting sur- 
face S, with the first and second grips 5, 6 being, 

45 supported by the palms to actuate the first to sixth actu- 
ating units 9, 12, 14, 15, 17 and 18. 
[0039] The first actuating unit 9 of the actuating device 
1 according to tine present invention is explained in fur- 
ther detail. Referring to Figs. 1, 9 and 10, the first to 

so fourth' thrusting actuators 8a to 8d are protuberantly 
formed on the rotary actuating; member 10 within the 
substantially cross-shaped recess 30 on one end side 
on the' upper surface of the main body unit 4. On the 
upper and lower and left and right ends of the cross- 

55 shaped recess 30 are provided direction indicators 31a. 
31b, 31c, 31d towards the inner sides of which four 
apertures 32 are formed in mutually perpendicular 
directions for allowing the first to fourth thrusting actua- 
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tors 8a to 8d to be protruded from the upper surface 
siot cf the main body unit 4, respectively. The center 
ares surrounded by these apertures 32 is formed as a 
central supporting projection 33 for supporting the 
center portiorr on the upper surface side of the main > 
ttxty unit 4| as erfwn in Fig. 10. This central supporting 
etfMtfRP 33 jgf$rm«d as-one with the upper inner sur- 
face o/ ttertiain bedy wrtit 4. The central supporting pro- 
j«4tidrr9ft iMaoea toy wi elastic member 35 having four 
movable eeniutt W thrust toy the first to fourth thrusting 
actuators 8a to 8d. At a center position of the elastic 
member 35 is held a spherically-shaped fulcrum mem- 
bV 36, such, as a steel ball, adapted for supporting the 
center on the low surface side of the rotary actuating 
member 1 0. Tr\e elastic member 35 is faced by a circuit 
Substrate 39 including four stationary contacts 37 
adapted for being contacted with and disengaged from 
the movable contacts 34. 

[0040] The rotary actuating member 10 constituting 
the first actuating unit 9 is made up of a circular-shaped 
base 39, first to fourth thrusting actuators 8a to 8d 
formed as-one with the upper part of the base 39, a 
spherically-snap** *tt recess 41 in the lower surface 
of the center portion W the base 39, adapted for engag- 
ing in the spherical Surface of a spherically-shaped f ul- 
dfym member 36, a spherically-shaped second recess 
4f in the ujgar eehter surface portion of the base 39 
&b||ted for engaging with the central supporting projec- 
tion *3 and a contact guide 43 protuberantly formed on 
thek lower side of the base 39 for thrusting the back sur- 
face of the movable contacts 34 of the elastic member 
35, as shown in Figs.9 and 10. The four first to fourth 
thrusting actuatom 8a to 8d formed as-one with the 
feitory actuating member 10, are formed on the upper 
«fcj»0f the base 39 so that the thrusting actuators 8a to 
8d ere tapered in a direction towards an imaginary con- 
verging point and eo that the thrusting actuators 8a to 
#d Are increased in thickness in a direction from the 
gent* towards the outer ends, as shown in F'rg.9. The 
Krueting actuator* li to 8d are protruded vfa apertures 
ft£ from the upper surface of the main body unit 4, as 
totawn in Fig.9. 

{0041 J The elastic member 35 is sandwiched between 
« circuit substrate 38 and the rotary actuating member 
10 ftnjj is provided with a number of movable contacts 
l\ ouch as ruber contacts, corresponding to the 
number of the first to fourth thrusting actuators 8a to 8d. 
. {DMt] A fulcrum member 36 is spherically-shaped 
and to arranged at a mid portion of the rotary actuating 
member 10 in register, wtth the central supporting pro- 
jection 33, The fulcrum member 36 1s engaged in a first 
noM formed at the center of the rotary actuating 
member 10. 

(QMS) # *e rotary actuating member 1 0 Is arranged 
on the main body unit 4, the first to fourth thrusting actu- 
ators 8a to 8d are arranged radially, about the central 
supporting projection 33 as center, and are progres- 
sively increased in height from the imaginary converg- 



ing side ends towards the opposite outer ends. The 
result is that, when the finger is set at the center portion 
of the recess 30 surrounded by the first to fourth thrust- 
ing actuators 8a to 8d, the* relative position can be easily 
s discriminated by the tactile feeling at the end of the fin- 
ger, due to the step difference between the center por- 
tion and the first to fourth thrusting actuators 8a to 8d, 
such that, when the finger end is shifted for switch actu- 
ation from the center towards the outer side of the 
io recess 30, which of the first to fourth thrusting actuators 
8a to 8d is being thrust can be easily discriminated 
based solely on the tactile feeling. 
[0044] The rotary actuating member 10, formed as- 
one with the first to fourth thrusting actuators 8a to 8d, 
is are formed by molding a synthetic resin material of a rel- 
atively high toughness. The result is that the first to 
fourth thrusting actuators 8a to 8d of increased tough- 
ness are thrust by the hand or finger such that the oper- 
ational feeling is not optimum. 
so {0045] Thus, a top layer 7 formed of a soft flexible 
material is formed as-one with the upper surfaces of the 
first to fourth thrusting actuators 8a to 8d acted on by 
the hand or finger, as shown in Figs. 1 0 and 1 1 . The top 
layer 7 is formed of a material exhibiting rubber-like 
25 elasticity. The top layer 7 is molded in two colors and 
formed as-one with the first to fourth thrusting actuators 
8a to 8d The-top layer 7 is slightly swollen out at the mid 
portion for improving the tactile feeling. 
[0046] Since the top layer 7 of a soft flexible material 
30 Is provided on the first to fourth thrusting actuators 8a to 
8d, it is possible to relieve the impact otherwise applied 
to the hand or finger on thrusting actuation thus improv- 
ing the operational feeling on actuation with the hand or 
finger 1 . Since the elastomer of the top layer 7 has large 
as friction, it operates tor inhibiting the slip of the hand or 
finger on thrusting actuation of the first to fourth thrust- 
ing actuators 8a to 8d. 

[0047] tf , in the" above-described first actuating unit 9, 
none of the first to fourth thrusting actuators 8a to 8d is 
to actuated, the fotery actuating member 10 is uplifted by 
the contact guide 43, under the bias of the elastic mem- 
ber 35, as shown inTHj.TI , with the central supporting 
projection 33 engaging in the spherically-shaped sec- 
ond recess 42 of the rotary actuating member TO. 
'is Simultaneously, the peripheral end of the circular 
Shaped base 39 is retained by the end of the aperture 
32, the rotary actuating memftW 10 being then retained 
in an initial position, with the first to fourth thrusting actu- 
ators 8a to 8d being projected to outside or on the upper 
50 surface side of the main body unit 4. 

[0048] If, with the first to fourth thrusting actuators 8a 
to 8d in the initial position, the third thrusting actuators 
8c te thrust M the direction Indicated by arrow A or B in 
Fig.12. the rdtafy actuating member 10 is rotated in the 
55 direction indicated by arrow R1 or towards right in 
Fig.12. Thus, the third thrusting actuators 8c thrusts the 
elastic member 35 downwards. If the third thrusting 
actuators 8c is thrust further, the rotary actuating mem- 
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ber 10 is rotated in the direction indicated by arrow R1 
in Fig. 13, about the fulcrum member 36 
as the center of rotation, until the movable contacts 34 
are contacted with the stationary contacts 37 to estab- 
lish the electrical connection. 
[0049] If the thrusting on the third thrusting actuator 8c 
is relinquished, the first recess 41 , kept in spherical sur- 
face contact with the fulcrum member 36, is moved 
away from the fulcrum member 36, under the bias of the 
elastic member 35. That is, the third thrusting actuator 
8c is rotated in the direction indicated by arrow R2 in 
Fig. 13 to separate the movable contacts 34 from the 
stationary contacts 37. If the third thrusting actuator 8c 
is rotated further in the direction indicated by arrow R2 
in Fig. 13 until the central supporting projection 33 is 
engaged in the second recess 42, the rotary actuating 
member 10 is reset to the initial position shown in 
Fig.11. 

[0050] On the other hand, ff the first thrusting actua- 
tors 8a is thrust in the direction indicated by arrow C in 
Fig. 10 towards the front side of the main body unit 4, 
the elastic member 35 is deformed against the force of 
elasticity. Thus, the first thrusting actuators 8a is moved 
in the direction indicated by arrow C in Fig. 10, as the 
first recess 41 is rotated on the spherical surface of the 
fulcrum member 36. so that the movable contacts 34 
are contacted with the stationary contacts 37 by way of 
switching. 

[0051] The movable contacts 34 and the stationary 
contacts 37 make up a switch element, which is turned 
on and off by the contacts 34, 37 being in or out of con- 
tact with each other, in order to permit the inputting of a 
designating signal ol moving the display character. 
[0052] Since the operational fulcrum point for the first 
to fourth thrusting actuators 8a to 8d of the first actuat- 
ing unit 9 is constituted by relative engagement between 
the spherically-shaped fulcrum member 36 and the 
spherically-shaped first recess 41, relative contact 
between the spherical surfaces can be exploited to 
change the stroke of the rotary actuating member 10 to 
perform the switching operation. In addition, since the 
thrusting actuators 8a to and are discretely provided on 
the main body unit 4, there is no limitation to the thrust- 
ing direction of the first to fourth thrusting actuators 8a 
to 8d, so that a smooth omnidirectional switching oper- 
ation can be realized, thus improving operabil'rty t>y pre- 
vention of sporadic movements,,deviation of the center 
position or distortion of the rotary actuating member 10. 
[0053] The second actuating unit 12 of the actuating 
device 1 of the present invention is explained in further 
detail. The second actuating unit 12 has a substantially 
cross-shaped recess 51 towards the opposite side end 
on the upper surface of the main body unit 4, and aper- 
tures 52 in upper and lower and lest and right ends of 
.the recess 51, as shown in Figs, i and 2. The second 
actuating unit 12 is constituted by first to fourth thrusting 
actuators 1 1a to 1 1d arranged on the main body unit 4 
so that distal ends of the thrusting actuators are pro- 



truded towards the upper surface side of the main body 
unit 4. Within the main body unit 4 are arranged switch 
elements thrust by the first to fourth thrusting actuators 
11a to 1 1d. These switch elements are turned on-and 
5 off by thrusting actuation of the thrusting actuators 11a 
to 11 d to input command signals of setting the opera- 
tional functions or executing the operation of the display 
character. 

[0054] On the end faces of the first to fourth thrusting 

10 actuators 11a to 11d are inscribed symbols indicating 
the functions of the thrusting actuators 1 1a to 1 id, such 
as □, X, O ° r a. In the present embodiment, the sym- 
bols a, □, X and O are affixed to the first, second, third 
and fourth thrusting actuators 11a to 1 1d. respectively 

is Specifically, the third and fourth thrusting actuators 1 1 c, 
11 d, that are positioned towards the second grip 6 and 
hence can be acted on easily by the thumb finger when 
the second grip 6 is held by hand, are set to enter com- 
mand signals "YES" and "NO" frequently used in prose- 

20 cuting the game. Thus, marks "O" and " x " 
corresponding to the commands of "YES" and "NO" are 
inscribed on these third and fourth thrusting actuators 
11c and 1 1d. That is, even if the actuating device 1 is 
provided with a targe number of actuators, the third and 

25 fourth thrusting actuators 1 1c, 1 1d, used frequently, are 
located at easy-to operated positions, thus improving 
operability of the minimum number of the thrusting actu- 
ators required in prosecution of the game. 
[0055] The first to fourth thrusting actuators 11a to 

30 1 id may also be designed to indicate the various func- 
tions by different colors. That is, the functions of the 
thrusting actuators 11a to 11d may be indicated by 
respective different colors. 

[0056] Similarly to the first to fourth thrusting actuators 
35 8a to 8d making up the first actuating unit 9, the first to 
fourth thrusting actuators 1 1a to 1 1d ma^be integrally 
provided on the upper sides thereof contacted by the 
hand or finger with a tep layer formed of the elastomer 
exhibiting rubber-like elasticity. This top layer is effective 
40 to improve contact feeling of hand or finger with the first 
to fourth thrusting actuators 1 1a to 1 id and hence the 
operability of the device. 

[0057] The third and fourth actuating units 14,15 are 
hereinafter explained. These third and fourth actuating 
45 units 14, 15 are mounted on substantially cylindrically- 
shaped mounting portions 47, 48 at corner portions of 
the connecting sides of the first and second grips 5, 6 to 
the main body unit 4 for facing each other, as shown in 
Fig.1. 

so [0058] Since the third and fourth actuating nits .1 4, 15 
are of the same structure, only the third actuating unit 
14 is hereinafter explained. 

[0059] The third actuating unit 14 has a mutti-direc- 
tional input device 50, as Shown in Fig. 14. This mufti- 
55 directional input device 50 has a box-shaped upper 
frame 51 and an arched first interlock type member 51 , 
as shown in Fig. 14. The first interlock type member 51 
is rotatably carried by the upper frame 50 by having a 
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warped end portion 52 engaged with a rotary shaft 54 of 
a first variable resistor 53a operating as a rotary detec- 
tor secured to a lateral side 50a of the upper frame 50 
and by havinga lug '55 of the opposite side warped end 
portion SB loosely fitted in an opening 56 formed in a lat- 5 
eral side 50b opposite to the lateral side 50a of the 
fram$50. 

tOCfeo] At a center position of the upper frame 50 is . 
arranged an actuating shaft 57 having a saucer-like 
operating portion 58 on its lower end and a disc 59 at a 10 
mid portion. This disc 59 has an orifice 60. The upper 
portion of the actuating shaft 57 is mounted the rotation 
actuator 16. 

{0061] Within the upper frame 50 is arranged a sec^ 
ond interlock type member 62 for extending at right is 
angle* to the actuating shaft 57. The second interlock 
type member 62 has a ball 6^ at its center and a pair of 
arms 64a, 64b extending horizontally with respect to the 
ball 63. The ball 63 has a groove extending from its 
upper side to its lower side. After the actuating shaft 57 so 
and the disc 59 are inserted into the groove 65, and the 
orifice 60 is brought info registration with the hole 66 in 
the lateral side of the ball 63, the pin 67 is inserted into 
the bole 66 and t^e fcrtfice 67 and the actuating shaft 57 
is mouijted on the second interlock type member 62 for 2s 
rdtation along the groove 65 with the pin 67 as a sup- 
porttag shaft. 

10062] The second interlock type member 62 is pro- 
jected outwards from the lateral side 50d of the upper 
frame 50 by a rotary shaft 54 of a second variable resis- 30 
tor 53b secured to the lateral side 50c of the upper 
frame 50 engaging with the end of the arm 64a and by 
the end of the opposite side arm 64b fitting in an elon- 
gated hole 70 formed in the lateral side 50d of the upper 
frame 50. The actuating shaft 57 is passed through the 35 
groove 71 of the first interlock type member 51 and sub- 
MOluently projected outwards via an opening 72 formed 
In the upper surface of the upper frame 70. 
[00631 The actuating shaft 57 is supported on a resto- _ 
ratian member 73 which has a saucer-like operating 40 
member 58 rptatably housed in its upper surface side 
reoess 74. 

[0064] A lower frame 75 is mounted on the lower end 
of the upper frame 50. On the upper surface of the lower 
fmme 76 is formed a supporting wall section 77 for ver- 4s 
ticaHy ffiovably housing a flange 76 of the restoration 
member 73. Between the bottom surface of the lower 
frame 75and the outer peripheral rim 78 of the restora- 
tion member 73 is housed a restoration spring 79 bias- 
ing Jhe restoration member 73 upwards. The end of the so 
arm 64b Of the second interlock type member 62 is 
cau»ed to compress against the upper edge of the elon- 
gated hole 70 in the lateral side 50d of the upper frame 
SO. The second. Interlock type member 62 is rotatably 
mounted on the upper frame 50 in a direction perpen- ss 
dicular to the first interlock type member 51 below the 
first interlock type member 51 . 
[0065] On the lateral side 50d of the upper frame 50 is 



mounted a thrust type switch element 80 which is 
changed over by thrusting the spring-biased thrusting 
actuators 81 against spring bias. Jhe thrusting actua- 
tors 81 faces the end 82 of the arm 64b of the second 
interlock type member 62. This end 82 is projected in 
the same direction as a mounttng leg 83 provided on the 
lower edge of the upper frame 50 and terminals 84 of 
the first and second variable resistors 53a, 53b 
[0066] The operating state of the multi-directional 
input device 50 is hereinafter explained. 
[0067] If the user holds the rotation actuators 1 6 and 
rotates the actuating shaft 57 jn an optional direction, 
the actuating shaft 57 is rotated about the point of inter- 
section of the second interlock type member 62 with the 
pin 67 as the center of rotation. With rotation of the actu- 
ating shaft 57, the first interlock type member 51 and the 
second interlock type member 62 run in rotation. The 
rotary shafts of the first and second variable resistors 
53a, 53b are also run n rotation to adjust resistance val- 
ues. 

[0068] The operation for automatic restoration of the 
actuating shaft 57 is hereinafter explained. 
[0069] During the neutral state in which the actuating 
shaft 57 is not actuated, the actuating shaft 57 is set 
upright from the opening 72 in the upper surface of the 
upper frame 50. with the bottom surface of the operating 
member 58 compressing against the inner bottom sur- 
face of the restoration member 73 by the restoration 
spring 79. 

[0070] If the actuating shaft 57 is lilted clockwise from 
this state as shown in Fig. 16, the flange 85 having an 
arcuate portion the radius of curvature of which is pro- 
gressively increased towards outside of the operating 
member 58 thrusts the restoration member 73 down- 
wards along the supporting wall section 77 of the lower 
frame 75 against the elasticity of the restoration spring 
79. If the operating pressure on the actuating shaft 57 is 
relinquished, the neutral state shown in Fig. 15 is 
restored, that is the actuating shaft 57 is restored to its 
upstanding state, under the boas of the restoration 
spring 79. 

[0071] The operation of the switch element 80 is 
explained with reference to Figs. 1 7 and 18. 
[0072] The actuating shaft 57 in the non-operative 
state is at a position shown in Rg. 17, in which the end 
of the arm 64b of the second interlock type member 62 
is spaced apart from the thrusting actuators 81 of the 
switch element 80 and the end of the arm 64b com- 
presses against the upper edge of the elongated open- 
ing 70 of the lateral surface 50d of the upper frame 50. 
ff the actuating shaft 57 is thrust downwards from this 
state, the end of the arm 64b of the second interlock 
type member 62 is moved dow/wards, along the elon- 
gated hole 70, against the bias of the restoration spring 
79, withthe engagement point of the arm 64a with the 
rotary shaft 54 of the first variable resistor 53a as a ful- 
crum point, until the end of the arm 64b is retained by 
the lower edge of the elongated opening 70 operating 



8 



JSDOCID: <EP 0903659A2_I_> 



15 



EP 0 903 659 A2 



16 



as a stop. At this time, the end of the arm 64b thrusts the 
thrusting actuators 81 of the switch element 80 down- 
wards to change over the state of the switch element 80. 
If the actuating shaft 57 ceases to be thrust, the end of 
the arm 64b is restored to the state shown in Fig. 17, 
against the recoiling force of the restoration spring 79, 
with the end of the arm 64b being reset to the state of 
Fig. 1 7 in which the end of the arm compresses against 
the upper edge of the groove 30. The switch element 80 
is in operation even if the thrusting actuators 81 are 
thrust when the actuating shaft 57 has been rotated in 
an optional direction. 

[0073] By rotation of the rotation actuators 16 and 
consequent actuation of the first and second variable 
resistors 53a, 53b, the third and fourth actuating units 
14, 15 can issue the command information of continu- 
ously moving the display character, rotating and simul- 
taneously advancing the display character or changing 
its line of sight. 

[0074] It is noted that the rotation actuators 16 for 
actuating the third and fourth actuating units 14, 15 are 
provided with a main actuator body portion 86 mounted 
on the distal end of the actuating shaft 57, as shown in 
Figs. 19 and 20. The main actuator body portion 86 is 
molded integrally from a synthetic resin material of 
higher toughness to inhibit deformation. The main actu- 
ator body portion 86 has a shank portion 86a on the dis- 
tal end of which an ellipsoidally-shaped head 86b is 
protuberantly formed and on the proximal end of which 
a tubular fitting projection 86c is formed so as to serve 
for mounting the actuating shaft 57. There is bored a fit- 
ting hole 86d extending from the fitting projection 86c to 
the mid portion of the shank portion 86a and in which is 
fitted the actuating shaft 57. On the outer rim of the 
proximal end of the shank portion 86a is protuberantly 
formed a semi-spherically-shaped flange 86e. When 
the rotation actuators 1 6 are fitted on the actuating shaft 
57, the flange 86e fits in an opening 87 formed in the 
main body unit 4 to permit rotation of the rotation actua- 
tors 16 in order to cover the opening 87 and in order to 
guide the rotation of the rotation actuators 16, as shown 
in Figs. 1 and 2. 

[0075] On the upper surface side of the head 86b, 
contacted by the hand or finger, there is integrally 
formed a top layer 88 formed of a flexible material, as 
shown in Figs. 19 and 20. The material of the top layer 
88 may be an elastomer exhibiting rubber-like elasticity. 
The top layer 88 is formed by two-color molding on the 
head 86b of the main actuator body portion 86. The 
upper surface side of the top layer 88 is arcuately 
formed towards above for improving the tactile feeling. 
[0076] With the rotation actuators 16. having the top 
layer 88 of a flexible material on its portion touched by 
hand or finger, it is possible to reduce the impact other- 
wise applied to the hand orb finger when the actuators 
are thrust, thus improving the operating feeling on act- 
ing on the actuators 16. The elastomer of the top layer 
88 operates as anti-slip in case of actuation of the rota- 



tion actuators 16. 

[0077] Since the top layer 88 is integrally formed with 
the main actuator body portion 86 by two-color molding, 
the top layer can be positively affixed to the main actua- 
5 tor body portion 86 to prevent exfoliation on repeated 
thrusting operations. 

[0078] Although the top layer 88 of a flexible material 
is formed for covering the outer periphery of the head 
86b from the upper side, as shown in Fig. 20, the head 
10 86b may also be formed of an elastomer similar to that 
of the top layer 88. 

[0079] The fifth and sixth actuating units 1 7, 1 8, pro- 
vided on the front side of the main body unit 4, are here- 
inafter explained. 

is [0080] As for the fifth and sixth actuating units 1 7, 1 8, 
the first and second thrusting actuators 19a, 19b and 
20a, 20b are arranged so that the distal ends of the fifth 
and sixth actuating units 17, 18 are protruded from the 
front side of the main body unit 4 via paired upper and 

20 lower parallel openings 91 formed in the front sides of 
the main body unit 4. Within the main body unit 4 are 
provided switch elements in association with the thrust- 
ing actuators 19a, 19b and 20a, 20b. For improving the 
operating feeling, the portions of the thrusting actuators 

25 1 9a, 1 9b and 20a contacted by the hand or finger may 
similarly be provided with a top layer formed of elas- 
tomer. 

[0081 ] The actuating device 1 of the present invention 
is provided with vibration-imparting units 92, 92 for 

30 imparting vibration to the user to realize more vivid play 
feeling. These vibration-imparting units 92, 92 are pro- 
vided on the proximal ends of the first and second grips 
5, 6 held by the hand or finger of the user gripping the 
actuating device 1 , as shown in Rg.21 . These vibration- 

35 imparting units 92, 92 are made up of a driving motor 93 
driven by driving command signals sent from the main 
body unit of the game machine and an eccentric mem- 
ber 95 mounted on a driving shaft 94 of the driving 
motor 93. The eccentric member 95 is constituted by a 

40 metal member of a large weight mass and a semi-circu- 
lar weight 95a offset relative to the fitting hole 96 
engaged by the driving shaft 94 and which is offset rel- 
ative to the fitting hole 96. The driving motor 93 having 
the eccentric member 95 mounted on the driving shaft 

45 94 is mounted by having a motor housing 98 fitted in a 
tubular fitting recess 97 of a rectangular cross-section 
formed on the inner side of the first grip 5, as shown in 
Fig.23. 

[0082] In the above-described vibration-imparting 
so units 92, 92, the driving motor 93 is actuated to run trie 
eccentric member 95 in rotation so that the driving 
motor 93 is vibrated. The vibrations of the driving motor 
93 are transmitted via a peripheral wall section 97a of 
the fitting recess 97 to the first grip 5 to transmit the 
55 vibrations to the hand or finger holding the grip 5. 
[0083] It is noted that the driving motors 93 of the 
vibration-imparting units 92, 92 differ in power rating so 
that, when the vibration-imparting units 92, 92 are 
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driven by a constant driving voltage, the driving motors 
differ in rotational speeds such that the eccentric mem- 
bers 95 are rotated at differential speeds to produce 
vibrations of different frequencies. 
[0fp4] The actuating device 1 of the game machine 5 
fpflftrriing to the present invention is connected to the 
n^£l*>dy urtfe 4 of the gaiie machine as shown in 

[QQlis] The actuating device 1 4s connected to the 
main body unit of the game machine 1 01 via a connec- u 
tion cord 102 pulled out from a mid portion on the front 
Side of the main body unit 4. The connection cord 102 
hasfln -end connector 103 which is connected to a jack 
tKprovided on a lateral surface of the main body unit 
101 to conned the actuating device 1 to the main body t 
unit of the game machine 101 . 
[0086] It is noted that the main body unit of the game 
machine 101 has plural jacks 104 to enable connection 
thereof to plural actuating devices 1 . 
100873 The main body unit of the game machine 101 £ 
has, enclosed therein, a disc driving unit 105 for repro- 
ducing an optical disc having a game program recorded 
thereon, and a picture processing device for displaying 
Jhe<fcptay character, along with the background pic- 
ture, on the screen of the television receiver in accord- \ 
*Ptcp with the game program recorded on the optical 
disc. The main body unit of the game machine 101 also 
tuu) a reset switch 1 06 for resetting the game being exe- 
cuted, a power switch 107 and a lid opening button 109 
f#r opening a lid 108 adapted for opening/closing the 
disc loading unit of the disc driving unit 105. 
[Q088] The main body unit of the game machine 101 
a% connected to a television receiver as a display device 
tor displaying the display character along with the back- 
ground picture. 

[0039] In the above-depended actuating device 1 for 
the game machine according to the present invention, 
the first to sixth actuating units 9, 12, 14, 15. 17and 18 
can be actuated using up to a maximum of 10 fingers, 
as the first and second grips 5, 6 are held with both 
Jwnds. The actuating device 1 can also be actuated 
using only one of the first and second grips 5, 6. 
[0090) ThaJ is, by suitably actuating the first to sixth 
aotyeJjng'units9, 12, 14, 15, 17, it is possible to perform 
operations not only of translating the display character, 
but of xotatfrtg the display character or moving it with an 
accelerated motion in order to cope with the game of a 
tlveendimensional spatial picture. Moreover, since 
vibrations can be imparted to *he user, frie game can be 
executed with a vivid play feeling. 
10901 1 Therefore, using the actuating device 1 for the 
game machine according to the present invention the 
dtaplay character can perform complex movements to 
execute a game program with a vivid play feeling. It is 
possible, for example, to realize a game in which an air- 
craft or a submarine performs a complex movement 
through a three-dimensional space for play perform- 
ance along three axes of movements. 



Claims 



. An actuating device for a game machine compris- 
ing: 

first and second grips protruded from one side 
of each end of a main body unit of the device; 
a first actuating unit provided on one end of the 
main body unit and having' a plurality of thrust- 
ing actuators protruding to an upper surface 
side of the main body unit and a plurality of sig- 
nal input elements thrust by said thrusting actu- 
ators; 

a second actuating unit provided on the other 
end of the main body unit and having a plurality 
of thrusting actuators protruding to an upper 
surface side of the main body unit and a plural- 
ity of signal input elements thrust by said 
thrusting actuators; and 
third and fourth actuating units arranged facing 
each other on the proximal ends of said first 
and second grips and adapted for being actu- 
ated by said thrusting actuators; 
said thrusting actuators each having a main 
actuator body portion of synthetic resin con- 
nected to the associated actuating unit and a 
top portion of a flexible material having a swol- 
len-out end face portion, said top portion being 
integrally formed with said main actuator body 
portion. 

2. The actuating device for a game machine according 
to claim 1 wherein the main actuator body portion 
and the top portion are formed by two-color mold- 
ing. 

3. The actuating p'evice for a game machine according 
to claim 1 wherein the upper surfaces of the thrust- 
ing actuators are integrally formed with top portions 
of a flexible material. 

4. The actuating device for a game machine according 
to claim 1 wherein vibration-imparting units each 
including a driving motor and an eccentric member 
mounted on a driving shaft of the driving motor, 

5. The actuating device for a game machine according 
to claim 1 wherein the vibration-imparting units pro- 
vided in the first and second grips are of different 
vibration-imparting configurations. 
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